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Abstract
Background—Obesity prevention in young children is a public health priority. In the United 
States, nearly 10% of children less than five years of age are obese and most attend some form of 
out-of-home child care. While a number of interventions have been conducted in early care and 
education settings, few have targeted the youngest children in care or the less formal types of child 
care like family child care homes. Additionally, only two previous studies provided 
recommendations to help inform future interventions.
Methods—This paper presents lessons learned from two distinct intervention studies in early 
care and education settings to help guide researchers and public health professionals interested in 
implementing and evaluating similar interventions. We highlight two studies: one targeting 
children ages four to 24 months in child care centers and the other intervening in children 18 
months to four years in family child care homes. We include lessons from our pilot studies and the 
ongoing larger trials.
Correspondence to: Sara E Benjamin Neelon, sara.neelon@jhu.edu.
Conflict of Interest Statement: The authors wish to report that no conflicts of interest exist for this manuscript.
HHS Public Access
Author manuscript
Child Care Health Dev. Author manuscript; available in PMC 2017 May 01.
Published in final edited form as:













brought to you by COREView metadata, citation and similar papers at core.ac.uk
provided by Carolina Digital Repository
Results—To date, our experiences suggest that an intervention should have a firm basis in 
behavior change theory; an advisory group should help evaluate intervention materials and plan 
for delivery; and realistic recruitment goals should recognize economic challenges of the business 
of child care. A flexible data collection approach and realistic sample size calculations are needed 
due to high rates of child (and sometimes facility) turnover. An intervention that is relatively easy 
to implement is more likely to appeal to a wide variety of early care and education providers.
Conclusions—Interventions to prevent obesity in early care and education have the potential to 
reach large numbers of children. It is important to consider the unique features and similarities of 
centers and family child care homes and take advantage of lessons learned from current studies in 
order to develop effective, evidence-based interventions.
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INTRODUCTION
Rates of obesity in early childhood have shown some improvement in recent years (Ogden et 
al. 2014), but are still of public health concern. In the United States (US), recent data show 
that 8.1% of children less than two years and 8.9% of children two to five years were obese 
(Ogden et al. 2014, Ogden et al. 2015). Obesity prior to five years of age may be especially 
persistent (Cunningham et al. 2014) and recent calls for intervention highlight this age group 
as a primary target (Institute of Medicine 2011). Since nearly two-thirds of children under 
five spend time in early care and education (Laughlin 2013), these settings represent an 
important opportunity for intervention (Benjamin Neelon and Briley 2011, Larson et al. 
2011).
Three recent systematic reviews underscore the growing number of interventions targeting 
children in early care and education settings (Nixon et al. 2012, Zhou et al. 2013, Mikkelsen 
et al. 2014). However, most of these interventions targeted preschool-aged children and were 
implemented in the more formal child care centers (Nixon et al. 2012, Zhou et al. 2013). The 
youngest children—infants and toddlers—have received far less attention (Benjamin Neelon 
et al. 2014, de Silva-Sanigorski et al. 2010). One study intervening in infants and toddlers in 
child care centers is currently underway, but results are not yet available (Natale et al. 2013).
Additionally, few studies have focused on the less formal types of child care, such as family 
child care homes (Zhou et al. 2013), despite the fact that nearly 1.5 million children in the 
United States (US) spend time in this setting (Laughlin 2013). One previous study in 
Australia (Romp & Chomp) assessed a nutrition and physical activity intervention within a 
community that included family child care homes as one target settings. The researchers 
found lower rates of obesity in two-year-old children in the intervention homes compared to 
those in the comparison settings (de Silva-Sanigorski et al. 2010, de Silva-Sanigorski et al. 
2011). However, this was a quasi-experimental and not a randomized controlled trial. 
Additionally, while the study included family child care homes as part of the community 
intervention, they were not the focus of the intervention. Thus, this study would be 
challenging to replicate and may not be effective without a larger community-based effort. A 
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study in the US evaluated an obesity prevention training for family child care home 
providers from 15 counties in Kansas (Trost et al. 2011) and observed increased knowledge 
for both nutrition and physical activity after the training. However, the primary outcome was 
based on provider self-report. Moreover, the intervention focused on teacher training only 
and did not target the children in care directly.
As interest in obesity prevention in early care and education grows, it is important to learn 
from current research to refine existing interventions and their evaluation efforts. However, 
only two previous studies offer such insight. One study included lessons learned from a 
physical activity intervention in child care centers in Canada (Goldfield et al. 2012). The 
researchers highlight the importance of engaging both the director and the teachers as 
gatekeepers to children’s health and focusing on teacher knowledge and skills as potential 
targets for improvement. Additionally, the researchers recommend child-friendly 
measurement equipment (e.g., scales with stickers), contacting parents directly if ethical 
boards allow, and avoiding the summer and holiday months for recruitment and assessment. 
A second study presented recommendations from Romp & Chomp, the community-based 
intervention that included family child care homes in Australia (de Groot et al. 2010). While 
many of the recommendations addressed community-level intervention (e.g., building 
capacity and strong leadership within the community), two were relevant to early care and 
education. The researchers suggested focusing on professional development through teacher 
training and recommended an intervention guided by an appropriate theoretical framework 
(de Groot et al. 2010). However, neither study took place in the US. One presented lessons 
from a center-based physical activity intervention in three- to five-year-olds in Canada and 
the second included recommendations from a community-wide program in Australia that 
included family child care as one component of their intervention.
Here, we present lessons learned from two obesity prevention interventions in the US 
targeting distinct child care settings. Both interventions aim to prevent obesity by improving 
feeding and physical activity behaviors, enhancing interactions between providers and 
children, and creating healthier environments where children spend time. One intervention 
targets centers and the other intervenes within family child care homes.
MATERIALS AND METHODS
Overview
The Baby NAP SACC (Nutrition and Physical Activity Self-Assessment for Child Care) 
intervention is designed to promote healthy weight behaviors in children less than two years 
by improving the child care center and children’s home environments and the interactions 
that take place between young children, their care providers, and their parents. The 
intervention is modeled after the NAP SACC program (Ammerman et al. 2007) and has 
shown favorable results in pilot testing (Benjamin Neelon et al. 2014). Baby NAP SACC is 
being evaluated using a cluster randomized controlled trial design with 640 children ages 
four to 24 months attending one of 80 centers in North Carolina. The intervention was 
launched in summer of 2013 with results available in late 2017. The Institutional Review 
Board of Duke University Medical Center reviewed and approved the study protocol.
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The Keys (Keys to Healthy Family Child Care Homes) intervention targets family child care 
homes and is designed to improve the quality of foods served, increase the opportunities and 
support for physical activity, and promote providers as healthy role models for children. 
Keys is also being evaluated through a cluster randomized controlled trial with 450 children 
ages 18 months to four years attending one of 150 family child care homes in North 
Carolina (Ostbye et al. 2014). Keys began in the spring of 2013; study results will be 
available in late 2017. The Institutional Review Board of the University of North Carolina at 
Chapel Hill reviewed and approved the study protocol. Both studies were conducted in 
accordance with the ethical standards of the responsible committee on human 
experimentation (institutional and national) and with the Helsinki Declaration of 1975, as 
revised in 2008.
Community Engagement
Both Baby NAP SACC and Keys elicit assistance from a community advisory group. Both 
used a group originally assembled for the NAP SACC intervention (Ammerman et al. 2007) 
consisting of center directors, various community stakeholders, and parents. For Baby NAP 
SACC, membership was expanded to include providers working in infant-only centers, 
additional directors, and parents of young children. For Keys, center directors were replaced 
with owners of family child care homes and additional community stakeholders working 
with family child care homes were invited to join. Feedback from these groups resulted in 
changes to study design, intervention materials and messages, and the delivery model.
In Baby NAP SACC this group helped simplify intervention materials and encouraged the 
coaches to hone in on important messages in a short amount of time. They emphasized the 
limited time available for intervention activities and encouraged the study team to identify 
specific priorities of the intervention. They also led us to change from a cohort approach to 
rolling enrollment. In Keys, the group provided insight into a relatively unstudied population
—family child care home providers. They helped the team think through small but important 
details like what terminology providers used to identify themselves, preferences for 
communication, and strategies to build positive relationships with providers. They were also 
willing to review intervention materials to help ensure that content was relevant. Even 
though research teams on Baby NAP SACC and KEYS had experience working in child 
care, the community advisory groups helped tailor our approach to the specific settings and 
populations being targeted.
Trial Design
Power and Sample Size—Sample size calculations require estimates of cluster size, 
intra-class correlations (ICC), and effect size. Both studies examined multiple scenarios 
regarding the number of facilities needed, and the number of children per facility. Centers 
enroll more children compared to homes; however, these children tend to be slightly older. 
While it may be possible to recruit clusters of ten three- to five-year-old children per center, 
clusters may need to be smaller when recruiting infants and toddlers. Calculations require 
knowledge of ICC and effect size, but there are limited child care studies with body weight 
outcomes to inform these estimates, and none in the youngest children (de Silva-Sanigorski 
et al. 2010, Fitzgibbon et al. 2005, Fitzgibbon et al. 2006). We did not use data from the pilot 
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studies to power the larger trials; neither pilot included child-level weight outcomes. Instead, 
the pilot studies were used to practice our measures and assess intervention receptivity. For 
Baby NAP SACC, we used an ICC of 0.01 for the primary weight-for-length z-score 
outcome. For Keys, we used an ICC of 0.12 for moderate to vigorous physical activity and 
0.36 for Healthy Eating Index score. Baby NAP SACC calculations required 80 centers with 
eight children per center to achieve 90% power. For Keys, 150 family child care homes with 
three children per home yielded 90% power to detect intervention differences.
Recruitment—Recruitment for both studies requires engagement at multiple levels in 
order to enroll the director or owner of the facility and the children in care. Baby NAP 
SACC and Keys use an online database of child care facilities maintained by the state 
licensing and administrative agency to identify an initial recruitment pool. Invitations are 
mailed to these facilities, and followed by telephone calls. We learned in the pilot studies 
that centers and family child care homes prefer mailed correspondence and use email 
infrequently. While mailed invitations provide a soft introduction to the studies, follow up 
telephone calls are necessary. This was the case in the pilot studies as well. Once the director 
or owner is on board, recruitment materials are distributed to parents. Both the director or 
owner and parents sign written informed consent to participate. In Keys, these efforts are 
preceded by community-level engagement during which local organizations help spread the 
word about the study. This was one recommendation put forth from the advisory committee 
to aid in recruitment efforts. In addition, recruitment materials are usually delivered to 
facilities and parents in person to provide an opportunity for research staff to answer 
questions. Also, consistent with findings from Goldfield and colleagues (Goldfield et al. 
2012), certain times of the year can be challenging for recruitment. These months include 
February, July, November, and December. Providers have conveyed that they have little time 
outside of daily work for additional responsibilities, and these sentiments seem elevated 
during these months.
To date in Baby NAP SACC, 26.2% of centers contacted elected to participate in the study 
(n=50). From those, we recruited an average of 7.7 children per center (somewhat below the 
target of 8.0 children; n=386). Thus far in Keys, 12.3% of family child care homes contacted 
have enrolled in the study (n=122). We recruited an average of 3.0 children per home (in line 
with the target; n=366). We anticipated this rate of enrollment based on data from each pilot 
study and could therefore plan accordingly.
Lastly, appealing incentives are necessary to help motivate directors and owners to 
participate. In general, providers have relatively modest incomes and many do not enjoy 
benefits such as sick and vacation time (McGrath 2007, Carson et al. 2010, Child Care 
Services Association 2012). Cash incentives are often by themselves insufficient. Both Baby 
NAP SACC and Keys also offer trainings on nutrition and physical activity that provide 
contact hour and continuing education credits from the state. These credits are a valued 
incentive, as they are required to maintain early childhood education credentials. The 
advisory committees from both studies highlighted the importance of these additional 
incentives.
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As we learned in the pilot studies and the ongoing trials, cohort retention is particularly 
challenging due to facility closings and child turnover. Child care facilities often operate on 
very tight budgets and can go out of business within a relatively short period of time. Our 
previous studies, including the Baby NAP SACC pilot, suggest that approximately 10% of 
centers will close their doors within the study period (Benjamin Neelon et al. 2014, Ball et 
al. 2014). Fortunately, closing of facilities has been rare in Baby NAP SACC (none of 50 
centers) and Keys (one of 122 homes). In Keys, five of the 122 owners have withdrawn from 
the study. In Baby NAP SACC, four of the 50 directors discontinued participation. Turnover 
in child enrollment within facilities has resulted in notable losses. Thus far, 22% of children 
in Baby NAP SACC and 55% in Keys have left the facility after baseline but before follow-
up. Both studies follow an intention-to-treat approach and must therefore attempt to impute 
missing data or locate the children who left to conduct follow-up assessments. In Baby NAP 
SACC, 13% of children still provided data at follow-up even though they had left the center. 
Even if children can be located for follow-up, their intervention dose may be substantially 
reduced—especially if children leave shortly after randomization.
Although problematic, low retention rates are not uncommon. A systematic review of 
interventions targeting infants and toddlers for obesity prevention reported a median attrition 
rate of 32% from previous studies (Ciampa et al. 2010). Both Baby NAP SACC and Keys 
employ inclusion criteria to help mitigate these losses. Keys requires family child care 
homes to have been in business at least two years with no plans to close in the coming year 
to demonstrate business stability. This has resulted in a relatively small four percent loss of 
family child care homes. Baby NAP SACC, on the other hand, does not employ inclusion 
criteria for centers to help decrease attrition and has lost eight percent of centers. Instead, 
Baby NAP SACC excludes families who plan to leave their center within the next 12 
months; attrition of families has been lower in Baby NAP SACC compared to Keys (22% 
versus 55%). These criteria were put in place based on our experience conducting the pilot 
studies. Both studies also provide separate monetary incentives for facilities and families at 
baseline and again at follow-up. One previous physical activity intervention recommended 
consistent positive reinforcement to increase participant morale and compliance (Goldfield 
et al. 2012). Despite these efforts, rates of attrition are concerning and warrant careful 
consideration for future studies.
Measurement—The primary outcome for Baby NAP SACC is child adiposity measured 
via skinfold thicknesses and weight-for-length z-scores. Secondary outcomes include 
physical activity measured using accelerometry and dietary intake measured through direct 
observation and parent report. For Keys, primary outcomes are child physical activity 
measured via accelerometry and dietary intake measured via direct observation in the family 
child care home. Secondary outcomes include child body mass index z-scores, provider 
weight-related behaviors, and environmental characteristics of the home.
Both Baby NAP SACC and Keys collect child-level data at two time points, sending data 
collectors into the center or home for two to three days at baseline and follow-up. During 
visits, data collectors take anthropometric measurements on the children and the director or 
Neelon et al. Page 6













owner (and parent for Baby NAP SACC), observe the foods and beverages children consume 
in care, fit children with accelerometers to assess physical activity, observe the facility’s 
physical and social environment, and distribute self-administered surveys to the director or 
owner. Baby NAP SACC also assesses infant and toddler teachers in the center. For Baby 
NAP SACC, baseline and follow-up assessments take place about nine months apart; for 
Keys, measures take place about ten to 12 months apart.
Specific needs of the study must be considered when selecting measures and deciding if 
modifications are needed. Obesity prevention researchers working in child care settings have 
the benefit of several measures with well-documented protocols and psychometric 
properties, such as the Environment and Policy Assessment and Observation (EPAO), which 
is a measure of the nutrition and physical activity environment in child care (Ward et al. 
2008a) and the Diet Observation at Child Care, which is a measure of foods consumed by 
children in child care (Ball et al. 2007). Both Baby NAP SACC and Keys use these 
measures, but they have required slight modification. For example, the EPAO was originally 
designed for use in centers serving children two to five years of age; therefore, it was 
modified for Baby NAP SACC to capture elements of the physical environment and child-
provider interactions that would be most relevant for children under two years of age (e.g., 
bottle feeding, minutes of tummy time). In Keys, the EPAO was modified to make it more 
relevant for use in family child care homes. For example, family child care homes generally 
have only a single provider and are less structured. The revised EPAO focuses on a single 
provider in a smaller setting (e.g., a sometimes single room for children versus multiple 
classrooms).
Based on our experience conducting the pilot studies, we learned that training must not only 
familiarize data collectors with instruments, but also sensitize them to the child care 
environment. Child care facilities undergo regular inspections from the state licensing 
agency and can therefore be apprehensive about allowing research staff to observe in the 
facility. Providers are also very protective of the children in their care. While data collectors 
should be unobtrusive and observe without interacting with children, providers may see this 
as disrespectful if data collectors ignore children who try to engage with them. However, it is 
important to observe children in their natural environment and if the data collector is 
distracting, children may not behave normally. In both studies we ask data collectors to 
explain to children and providers that they have been instructed to conduct their work quietly 
and not engage with anyone during the observation (i.e., be a fly on the wall). Otherwise, 
providers and children may be tempted to engage with data collectors and disrupt the 
observation process. In Keys, data collectors have also been trained to be especially aware of 
asking permission of the provider before looking throughout the house or going into the 
yard, since the family child care home is often also their personal residence. This awareness 
arose from the Keys pilot study.
Additionally, some children may be absent on data collection days. Data collectors may need 
to return on additional days to assess children who were not present during the scheduled 
observations—especially in the summer and winter months when more children seem to be 
absent. It is important to anticipate and plan for these additional data collection visits when 
calculating the study timeline and budget.
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Design—The Baby NAP SACC intervention includes three complementary components: 
self-assessment by center directors and parents, and selection of areas for improvement; 
targeted technical assistance for directors and parents from a health coach; and training for 
providers who care for infants and toddlers in the center. The advisory group highlighted the 
importance of training providers and offering contact hour and continuing education credits 
through the state as additional incentive. The intervention takes place over six months. 
Ideally, theory is used to understand behavior change in both the child and the provider (also 
the parent in Baby NAP SACC). The Baby NAP SACC intervention includes components of 
Social Cognitive Theory (SCT) (Glanz et al. 2002) and the Socio-Ecological Framework 
(SEF) (McLeroy et al. 1998). SCT identifies several factors that affect behavior, with the 
environment as a primary influence (Glanz et al. 2002). The SEF highlights multiple levels 
of influence on health behaviors, including the interpersonal, organizational, community, 
and policy levels (McLeroy et al. 1998). Baby NAP SACC targets the interpersonal and 
organizational levels, and gives providers and parents the opportunity to assess and improve 
their environments. We honed the intervention components through pilot testing.
The Keys intervention is delivered through workshops, home visits, coaching calls, and 
educational toolkits and is implemented over nine months. These intervention components 
were tested and refined during the pilot study. The Keys intervention employs tenets of the 
SEF, SCT, and Self-Determination Theory (SDT) (Deci 1980). When applying the SEF, 
Keys focuses on the interpersonal level (provider-child interactions) and the environmental 
level (environmental supports) and target the owner to make improvements at these levels. 
SCT and SDT are then used to identify factors influencing the behaviors of owners such as 
behavioral capacity (knowledge and skills), self-efficacy, expectations and expectancies 
(attitudes and beliefs), and autonomy, competence, and relatedness. The Intervention 
Mapping (IM) (Bartholomew et al. 1998) approach also helps ensure consistent application 
of the theories. The IM approach includes a systematic, six-step method to intervention 
development, implementation, and evaluation. In Keys, this process helped ensure that the 
final intervention integrated the lessons learned from pilot work, remained grounded in 
theory, created content that would drive change in targeted behaviors, and incorporated 
appropriate measures into the evaluation. A recent paper provides additional detail about the 
IM process used in Keys (Mann et al. 2015).
Delivery—Both interventions (for the pilots and larger trials) employ a trained health 
behavior coach to work with providers on nutrition and physical activity behavior and 
environmental change. The coaches have advanced degrees in public health, counseling, or 
social work, and receive training from researchers on nutrition and physical activity 
intervention for young children.
The Baby NAP SACC intervention components are designed to engage the center director, 
teachers, and parents, since all are important gatekeepers to children’s health. The parent 
component was added based on director feedback from the pilot study; directors highlighted 
the importance of reaching the families of the children in care for intervention. In Baby NAP 
SACC, coaches have an initial meeting and five follow-up meetings with the director, deliver 
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three workshops for the director and the teachers, and provide two hands on “real time” 
coaching sessions for teachers in the classroom. The “real time” coaching session was added 
based on our experience during the initial stage of intervention implementation for the larger 
trial—teachers requested more direct contact with the coach.
To date, center compliance has been high with 77% completing two thirds or more of the 
intervention components. For parents, the intervention includes two phone-based coaching 
sessions. Parent participation to date has been lower than expected, with only 45% 
completing at least one session. The intervention also provides a number of tangible items 
placed in and around the center and home, including four children’s books with original 
artwork that promote healthy eating and active play and were developed for this 
intervention, custom balls, posters, and play equipment—all with targeted messages for 
young children.
The Keys intervention targets the family child care home’s owner, with coaches providing 
three workshops and twelve coaching contacts. Coaches help providers select goals for 
behavior change, monitor progress, and address barriers. Thus far, nearly 85% of the family 
child care home owners have completed all workshops and 69% have completed all 
coaching visits. The intervention also provides tangible items like water bottles, exercise 
bands, and pedometers for the providers, and children’s books.
Delivery of an intervention, even one that provides one-on-one support, results in issues with 
time and scheduling. Directors and owners report having little time for intervention 
activities. This same feedback was provided in the pilot studies and the larger trials. Coaches 
find that it requires two to six attempts to complete activities like a telephone intervention 
call. Coaches may need to allow participants the flexibility of omitting some elements but 
returning later to complete other aspects of the intervention.
Researchers must also consider the organizational structure of the child care facility and how 
it may impact their willingness and ability to take part in the intervention. Center directors 
also report obstacles from owners, especially if their center is associated with a chain of 
businesses. Family child care home providers have more discretion, since they are the 
business owners. However, their time can be more limited and intervention activities may be 
seen as competing with time needed to care for children. This concern was echoed in both 
the pilot studies and the ongoing interventions. It is important for researchers to be 
respectful and acknowledge these limitations to help ensure intervention success.
RESULTS
The primary recommendations stemming from our experiences thus far include development 
of a promising intervention rooted in behavior change theory; a broad-based advisory group 
to help evaluate the intervention and plan for delivery; and realistic recruitment goals and 
strategies that recognize the challenges and constraints associated with the business of child 
care. These recommendations apply to behavior change interventions in general and are 
especially true for interventions targeting young children. Additionally, for intervention 
delivery and data collection, a flexible approach is needed. Researchers should allow for 
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substantial attrition when considering sample size calculations, especially of children. Child 
care is a somewhat unpredictable environment and therefore requires flexibility. An 
intervention that is relatively easy to implement and has been developed for dissemination is 
more likely to appeal to a variety of providers.
DISCUSSION
Both Baby NAP SACC and Keys are based on our previous experience developing and 
evaluating interventions for child care, including several prior studies with the NAP SACC 
intervention (Ammerman et al. 2007, Ward et al. 2008b, Alkon et al. 2014). This experience 
developing and conducting the NAP SACC intervention helped inform future work with 
Baby NAP SACC and Keys. Although NAP SACC targeted three- to five-year-old children 
in child care centers, there were a number of areas of overlap that helped us design and 
implement the current studies. While the Baby NAP SACC and Keys interventions share 
some similarities to NAP SACC, both studies have expanded their intervention to new 
populations. These new studies have allowed us to examine which of our previous research 
methods (e.g., recruitment, data collection, intervention delivery) remain effective and what 
issues arise that necessitate modification to approaches used previously.
CONCLUSIONS
While Baby NAP SACC and Keys are ongoing, our experiences with the pilot studies and 
larger trials to date may inform other researchers and public health professionals interested 
in developing, implementing, and evaluating interventions to prevent obesity in young 
children in early education and care settings.
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